Decreased production of collagen Type III in cultured smooth muscle cells from varicose vein patients is due to a degradation by MMPs: possible implication of MMP-3.
An alteration of extracellular matrix is involved in varicose veins. We have previously shown that collagen III production, but not its mRNA expression, is decreased in cultured smooth muscle cells (SMC) from varicose veins, involving an over-production of collagen I. In this study, the mechanisms involved in this collagen III reduction are explored. Steady state levels of collagen III mRNA and its ability to translate a protein were evaluated. Neither stability nor functionality of the alpha1(III) coding mRNA were affected in cells from varicose veins. Potential intracellular degradations of collagen III were investigated with inhibitors of intracellular proteases but the production was unaffected. The level of N-terminal propeptides of collagen III in the extracellular medium was determined and was similar in SMC from control and varicose veins. The stability of collagen III was determined by time-course experiments and a degradation of the protein was observed in cells from varicose veins. The production of collagen III was partially restored in cells from varicose veins in the presence of Marimastat, a matrix metalloproteinase (MMP) inhibitor. The mRNA expression and protein production of MMP3 were increased in cells from varicose veins. Fibronectin, a potential substrate of MMP3, was decreased in SMC from varicose veins. In conclusion, collagen III, and probably fibronectin, are degraded extracellularly in SMC from varicose veins by a mechanism involving MMPs, and maybe MMP3 by a direct or an indirect pathway. The degradation of collagen III and fibronectin may have repercussions for the mechanical properties of the venous wall.